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利用 NI Compact-RIO 嵌入式模块具有高速数字信号处理能力和易于编程的优


















































Acoustic positioning technology is an important part of the contemporary 
national security and marine resources development. It plays an important role in the 
protection of national security and the well progress of national economy. With the 
intensive research in the ocean exploitation, the research methods used becoming 
more and more, Deep-sea manned submersibles, remote operated underwater vehicle, 
the laid of undersea oil and gas pipelines, remote monitoring systems and various 
other emerging detection equipments, high reliability underwater Navigation and 
Positioning systems has a position that cannot be shaken in the marine development 
strategy. 
Existing high-precision acoustic positioning system devices are mostly large and 
complex to operate, today, with the rapid development of information technology in 
the ocean, the underwater acoustic communication networks and underwater acoustic 
monitoring systems is becoming a trend, a separate set of complex acoustic design 
positioning system no longer meet the requirements of high efficiency scientific 
research and production activities. The Combination of underwater acoustic 
positioning and underwater acoustic communication, underwater acoustic detection 
and other underwater acoustic networks is a trend in the future. In a long term, 
acoustic network nodes positioning have very broad application areas, and have 
important scientific value and great practical value in the military and national 
defense, environment observation and forecast, marine exploration development, 
intelligent underwater robot and many other areas. This paper is just put forward in 
such circumstances, combined with the hardwares base of national “863” specific 
subject “Distribute UAC Technology research in the ocean”, designed a set of 
acoustic network nodes positioning system that contains the function of position and 
can be combined with acoustic communication networks. 















channel and some location model and network nodes algorithm in details, analyzed 
the factors that may cause positioning error and the solutions for them. On this basis, 
using NI CompactRIO Embedded Module, using of its high-speed digital signal 
processing capability and the easy programming advantages in conjunction with the 
physical layer of the communication module, designed and implemented a set of 
underwater acoustic positioning system based on the virtual instrument software 
LabVIEW 8.2. This system based on the propagation time,  is a Long baseline 
positioning method, use two HFM signals with specific interval as the primary 
positioning signal, measure the positioning signal’s Propagation time between two 
nodes as the foundation of distance measurement, use priori mean sound speed law to 
determine the speed of sound propagation, combined the maximum likelihood 
estimation method and centroid method to solve the positioning equation, repeated 
simulation and experiments proved that the allowance error of the positioning 
systemcan be about 1m in a range of about 80m. 
The positioning system combined with underwater acoustic networks is an 
important trend of the development of marine high-tech information technology, and 
it is also a major characteristic of this article. This paper use hardware and software 
system of underwater communications networks （UAMS） to implementation nodes 
positioning purposes. The result of this positioning system can help the 
communication networks to set the Transmit power, the Signal retransmission interval, 
the Node multi-hop path and other propels that can help increase network throughput, 
reduce communication network’s power consumption and improve network efficiency. 
The paper compared single-frequency, dual- single frequency hop detection and HFM 
and other signal types, the final selection with a certain interval of two HFM signal as 
positioning signal, centroid algorithm based on trilateration Law as the localization 
algorithm, the positioning signal propagation delay measurement is also a new 
attempt. Works of this paper can provide theoretical and technical support to 
underwater acoustic communications, marine exploration and development, marine 
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海洋占地球表面积的 71%，拥有 14 亿 km3 的体积，蕴藏着极其丰富的生物
资源以及 6000 亿吨的矿产资源。海洋还是一个巨大无比的能源库，全世界海洋
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